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(57) Abstract: Novel bicyclonucleoside analogues having an anti-AIDS activity; and 
intermediates for the preparation of oligonucleotide analogues having an excellent 
antisense or antigene activity and being stable in vivo. Specifically, compounds rep- 
resented by the structural formula (I) or pharmacologically acceptable salts thereof, 
wherein R 1 is hydrogen or a hydroxy 1-protecting group; R 2 is azido, optionally pro- 
tected amino, or the like; and B is a purin-9-yl or 2-oxo-l,2-dihydropyrimidin-l-yl 
group which is optionally substituted with a member selected from the group consist- 
ing of halogeno, C,-C 6 alkyl, hydroxyl, mercapto, amino, and so on. 
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1 ) -ttit ( 1 ) 



^is, ^n^fife^«aiST»gi$tife v ^mrnxn^- p (r 4b ) r 4 




(i) 
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1 7fi(D->7; T/l-=!ir^/SX}lj^^^C 1 75 M 6 <D T >V * ;]y g f 

R 2 Ji, T iS KS, T. 5 y SXiiSCNH— R 3 ( R 3 , I*] — XttSfco 

thtzv >m^xn^.- p (r 4s ) R 4b (5£t», R 4 'st/R 4b tt, m—x 

t° y v - 9 - 4 2 - ^-^ y - i , v^y-i-^ 

(am . ■ . 

l J5I6i©7/^;Ht«$iif:7 
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2) R J ^ V 7kHJ^^ J!IWK7i/^S, ^^MTis/vm, v-y^-S, l 
T/^Jfy, /n n y L < Yt*/T J ITT U - /V # g & £ *t 1 Jb^. 

3) R 1 ^, tK^P^x v-U^S. 1 75^ 3 ffi<DT V — ^STli^ frfc 

7 itr y — /u^^g&^Hfc 1 3i©7 y -^STit^nfc^f 

4) R 1 ^, TkmW.^. h V * 7- As is y /u£ x t -7 zf-iv^ V A- 

4, 4' -^^ h^^PJ 7s=n/^f-/>SXU4, 4 ' , 4" -hD^ 
f^fvb!J7xx;l/^;vS-Cfc5, fl^^ 

5) R 2 ^\ 7J/KI, 7^;S, XW\ ^NH-R 3 I (xt 1 ?, R 3 &, 

T y -/HRi5ftift l 3 f@^T y -;Htt^^fc^;H, 

y'J;H, t>^*o7 5^>I, *7* = />S s y vKSXfi^K^J* 

6) R 2 ^\ 7-/KI, 7^i, xtNH-R 3 £ (xt^K R 3 ^, 

v^Vv^Wg, tert-7'f /1^^7x^^y U/l'i, xt-P (OC,H,CN 
) (NCH (CH 3 ) ,) T-I^hSI, xt~P (OCH 3 ) (NCH (C 
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ij:4-^DD7x^;HjyiStfo5) tfco, fc-g-^K 
7) R 2 ^ N 7^Kixn7?;it-fe§, <fbi8^> 

y Kj&SiKife^'^©«giST?«« 6 - r ^ y zf y >- 9 - a /k 2 , 
6 - v=r 5 y ^ y > - 9 ->f /k 7 ^ y s^«^j&<z){£gx-?f£fl 

fc 2 , 6 - i?T ^ J •? V >— 9 ->T ^, 2-7^y-6-^nD7D 

9 --c /u, r 5 j m?jH&m'S>m.(D{%m&vmi£frti 2-7^-6-^ 
5 y ztifz 2 -t % y - e -^/w^-n^y >- 

^•fi)tw«aiS"c«ai $nfc 2 -r $: y - 6 -^n^-^y >- 9 -^t/k 2 

-T^y-6-t KD^i/^U >- 9 - A >V (1rt£t>ib, ?T , 

y > - 9 - -y /k 6-r^y-2-y — 9 — >r /k 7^1 

^^It^s5c^^IlSTf*« $Hfc 6-T^y-2-y h is - 9- 

-OK 6-7U-2-^dd7"^-9-^;K T ? y S^^t^fi)cO 
iftSIS-C^SI £2xfc 6-75/-2-^nn/!)y-9-^;V 1 6-7; 
y - 2 -7/UtDT"!] >- 9 -s(A> s T^y I^i^^^^iSt^l 
$*lfc6-T$;-2-7^n^!)y-9-/f/l/, 2, 6 - v 5 y h * > 

^yv-9-^/w, 2, 6-^^np7'jy-9-^;K e-y/i^T'b 

t°d >- 9 ->r /k y/vtizf h&&mm&j&(D&m&~e&m£titz 6 - y 

/^7J37° hry ^- 9 -y;K 2-t^y-4-7^y-i, 

f y s *s> - i --r (-ftet>h, y , 7^y|«^ 

f^flST^fl ^i-L/c 2 -^"=3r V-4-7^-1, 2-^tKntf'Jv^ 
> - \ —4 4-7?y-2-t :i ry-5-7;l'tn-i ) 2 - v 5 fc K 

■o t° y $ - 1 -y /v, r 5 y sisftK^j^o^ttX-cfta^n*: 4 - 
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75;-2-t^y-5-7;Vto-l, 2 - 1 Kotl > - 1 - 
-OK 4-7?y-2-t^y-5-^on-l, Knf!) 5^ 

i -y /k r ^ y i/j^n^^isiiT^i $*Lfc 4 -r $ y - 2 

- y-=*f y_5_^an-l, 2 - v> fc KofU ^ y - l - ^ /U N 2 - * 
=*r y - 4 - y h 1 , 2-i/t KDfU 5i/y - l-^/l,, 2-^-^r 
y - 4 - y 7° h - l , Kofi) v^y-i -^/u, y ^ # y° 

■HS^^K^fifeo«gis-c«s$n^-2-^-^y-4 -y /i-yjy 0 h - 1 , 

2 - if t K a k° y 5; v= > - 1 - A ;V , 2 , Kn^i/k°y $ i/y- 

(t*^*), V^i/DAs) s 2, 4— Kn^i/-5-^^ 

t° y ^ v>>- i --f a- (i-fcfr*^ ^ 5 = /K N 4-r^y-5-y ?-a> 

- 2 - a- dp y- i , 2-^tKnfy* i ->r ^3U*t $ y 
^-^^^^liSTf*!! 4 - r^y-5-y 2 -y-^r y - 1 , 
2-y t Knt'jJ ?y>-i - ^/H-efc?), jt^^, 

9) 6-^yyV^7 5//y y-9-^;l^ % ~/K 2 — ^< 

^-/^ )VT %. y - 6 - t KndFt/T'U y- 9 -^/K ;7*T~ = /K 2 — # 
* y - 4 - y yV ;>7 $ y - l , 2 - v 5 1 K o t° y 5: ^ y - i - 4 >v , 

hy = /w, -)7-y!)/^iif ^-/l^iffes, <k&Qo* 

R 1 $r±f£2) Xli4) a>ibS&L, R 2 %±I55) 75S7) d>£>jgiRU 
tK ^t^iltlfi, 2) % 5) £.1/8) OSm^-fr, 3) % 6) &U*8) CD 
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1 ) ~ AxiC (la) 




(la) 



(a») 

/^HiSc 1 7bm 6 fiiBT^a ^r^I, 
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rcx% r^- y y KSifeftj tit, ^^Sot'j^^i^t 

^ n^ams* y i"**/ h*mtLfr±mmm ( 1 a ) t 1 x«2^±i^$ 

yiiior 5: y s^r 5 K-ffc: $ atfcr 5 k^^Mcd^ y u-^^K 

7;y mafi&m&f&nvkm&wikm £ 6 -r y7y>-9-^/u 

2, 6 - i?T 5 y "? V >— 9 - >f 2 -7 5 y - 6 - ^ n D7"y 

- 9 ->r /H, 7 ^ y s^^fgfe^^o^siST^si^nfe. 2-7?/- 

6-^DD/yy-9-^ /l^S, 2-75;-6-7/l/to/!Jy-9- 

-< a-s. r 5 y &frmm&&<D&mm-e{%m£titi 2 -7 5 y - 6 -7^ 

to/y y- 9 — T 2-75/-6-7o^/!Jy-9 ->f /Ug, 

T 5; y i/j5|S^(7)«li-C«| $ tL/c 2 -7 5 7 - 6 - ZfV2 1) 
>-9->f^g, 2-7?;-6-t Kn df <>^y ^_ 9 

*>-b, , 7 5 y mijmm&i&cD&m&x'&mztitz 2 -7 

5 y - 6 - t Kb*->7!J 9-yf /um, 7 5 y £& 
fifctf>&0£"C{£g| $ frltl 2-757-6-t Knap V7*U > - 9 - >f /V 

6-7^y-2-y h dF->^y >- 9 --r /i^s N 6 -7s;y-2-y 

on^y^-g-^ 6-75 7-2 - 7/^n7 y 9 - 

2, h^y7°!J y-9-^;US, 2, 6 - ^y n n z? V is — 9 - 

-r 6 - y 7 h t° y >- 9 --r /us % 2-t^y-4-7^ y- 

1, Knt-y ^y- 1 (-ffcfr*,* i/hy^yus) , 

7 5 y mtmm&i&v&m&T&m ztitz 2 v- 4 -7 5 y - 1 , 

2-ytKntl5yy-i ->T /I'S, 2-;*-dry-4-75;y-5-7 
tVJr p - l , 2 - ^ t K n t° y 5 v> > - l - -i sum, 7 5 y S'^^^^jBg 
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<Z>ifcSI£T'f&0$H*L2 -jr*V- 4 - T 5 y - 5 1 , 2- 

v 5 1 Knt°U ^ *J>- \ - A ;H, 4-7;/-2- y - 5 - ? & v 
- 1 , 2 - i? 1 K a t° y 5 > - 1 - 4 /H, 2-^-^y-4-^ h^is 

h - 1 , 2 - i? t K o t° U 5: v> y - 1 - A /V-S, 2-t^y-4-tKn 

z^^-i _^ (■?- ^ ^ . 4 -T 5 / - 5 

-2-t^y-i, 2 - v 5 1 k p t° y ^ V - 1 — A A* 3s % ^ 5 

-y ^^i/ hv=;H) 3mr ^ ;I«^^glt§l^fc4 
_ T c/_ 5 _^ 2 - v> t Knt° i - 

3) B i>* s 6 - ^V '/V ^7 5 / 7" !) y - 9 - -f /H, 7f ^-^S, 2 
y TT*^ y /V7 5 / - 6 — t Kn !)>-9 -^/I'l, /7 = ^^ 

2 y - 4 --o-yV ^7 ^ y - i , 2-i^t Knfy^^y- 

tx/V^K Tir^/K yn t°;>)-~/K ^fV7f -<V^y 

y /K tv< a y i/ y /k y y w y /k ^ ^ y y /k y y 

3, 7-iyy^/v^-y 

^yy;K ^yf*;y;v, h y 7* J y /K ^•^r^ z f # J A /K 14- 
y =5-?v^> ?T~3> y y /K 13, 1 3-i/^WF77*;^K 1- 

y -?fft> y y ;k ytf'^^/K 7^aty>fW^ = 
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7 *?m /KOJ: ? v^b7/v*^#/v#~^S. ? o b 71?^/K 

An^Vfi»7/l'^^^^t^/Vg, ^ h * i/T±3-/\'(D X V t£{&U.T^ 
= ^^iSS7^*/V*/>^-/H, ( E ) - 2 - - 2 - 7 ^ y A- 

T y — /ujj j]s7$~/um, 2, 4, 6 - h V y f ;i^<yyV /u, 4 - V >y* 
9 ^{6i^T/l-=> ^rv"ffc7 y -A'*A'^ = ^i, 2 - # ^ t}? ^ y 4 

/W©J: = hnfb7.y-^*^!K=^S ; 2- h^v/*^^^^) 
-<>y*-Y /I'd i 9 &iSi&T/l'=i V#/U/}?~/Wb7 y -4'*^-/l'i, 
4-7 =c y* >f /uroJ; 5 4 7 y — ;Wfc7 y — 7\s$> >vi&=. sum^tD 

r^f^7>'/Hj ; 
X h 7 t Knf7y-2—f/K 3-7'n*7f7t Fnf7>-2- 
^ v 4 - y h ~> ^ h 7 t Knt°7V-4-^/V, ^K^t Knftt" 
7 > - 2 — >T /V % 4 — * h^fV7 hyt K B ^ 3" t° 7 > - 4 - >T fr<D «fc 7 
* h7t KPt7=^l±7 h 7 t Knftt , 7^/i'IJ ; 7 h 7 t 
KD7 7y-2-^/K 7^7t Knf*75^-2- ^^©J: 5 4 r x 
h7 t Ko 77=^X117 H7 t Ka^77=/Hj ; 

t -7> ^v^^f />'>!) y ^/UvM y 7°n tVWV y 7K ^v/- t 

>y v- y 7K h y >f y 7n tvw> y /kd £ o ti y y fs^T^^/p^ y 

^S, y7x^/Mf/W>!)/K t-^^is^y^ v7x^ 

>W y7 c a tvvy y /k 7=: — /v-v?^ y7°D tvw-> y /ke>j: 5 & 1 2 
<® c7} 7 y — /I'lt't^^tifc h y is fr& 7 y ^ s # <z> r i/ y 
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y h^V^f^ 1, 1 1 -a: 

^/^ x 7}f=3f i/7« ^ y^D/K^i/^f;v, ^ h * is* ^/K t- 

Zf h * =f-JV(D X 0 ft fttT/^irv'^f/i.Ij ; 

2 - * h*i/^- b*is* ^/K£><fc 0 ft /^=i v^b®^ T /l' => 

2, 2, 2-FHD0xhafV^/K 'i:'7 (2-^ d h^^) 
1 -3i h l- (^V7*P^dri/) xf/K^j; 9/^ r^isr 

2, 2, 2 - Hl^ooxf rAn >f >-{£^?-sum} ; 

^<>is/U y QL—^y^fV^^fV, ft - 7 =5- ;v =3- /is ^ ^y^=-;v*=f- 

4 - ^l—^iz/K 2, 4, 6 - h ]) * f/^y^yl', 3, 4, 5- 
M)^fMy^, 4-^ b^rv-^^vvK 4-* h*fZ7 xx;U^7 
^xwl^^;K 4, 4' -v^ h =*r ^> h V 37 ;V * =$- >V ^ 4, 4' , 4" 
— hU^ h^rv MJ 7^xwk^ 2 - x: h n^>v>/K 4-^ fn-< 

VvvK 4 - ^ n n v^/V, 4 - V* n ^ N 4 - , >7y l/ <yv i /l' 
5^ ti&MT si-*^, i&K&T JV =i * is % AP^yXltyT/lTTU 

^ h # /I- xi /K x h^->^7;l/^ = ^ v t - 7* h * */ jj A- -aj? = A- N 

2, 2, 2 - h D 7 nnx K^t/*^#x;U, 2 - K U * =$- ;V is ]) 
V ^r^yti >Vif,=-)V(D J: 5 ft r^n^f h y {&& T A> * /V is ]} AgTff 

t'xwW;^ S'TJ A-^xwK T V J^Hr* is % Asifs=. As<D £ 0 ft F7^^x 
As-fr^i/jo /U^xwUgj ; 

-Juvir^r is Astf ~ tv ^ 4 - / h^-iy^ly A* ir 5: is jo )\s ifs =. >v ^ 
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^>*;V/f-^, 4 - ~ h n ^yi/^t^r^^/H'^ a-£> <t b & r i 7Z7 ^ 2 
T^/v^^t^fi/^^^-^Sj £ & If 5 - i: 2 s t ^ 

« v-t /it'7 y — /i^^«ft £ nfc i bs 3 fliioT y -/ki'ei^ £ 

5t©T*fetill ift^PS^ttfrV^ #ij;tte\ y:^/K 3i ^-/K n-37°n 
f/K ^y^atVU, n-^f /V-s ^ y^f/K s -7f ^, tert— 
/U % n-^yf << y^^^A> ^.^-^V^A, 1 

-xf yvynt'/y n-^^i/^, >f V^^ri/^, 4-^f;^yf^« 

3 _ ^ =^/i^ 2-y f "^^yf i - p 1 f/^yf/K 3, 3 

-y^f;v7'f/K 2, 2-^^;^f/y i, 

1, 2 - i/ ^f/^f/l', 1, 3-v=^^-A^^A, 2, 3-y7f^' 

2-->7;xf;K 2-yry-i, i-y^f^x^^oj;^^ r^r 

^^yxx^yy^x^^, 2- ^VJ^xf /i^, 2- 
MJ 7xx;i/-y!J/i/xf ;KDi r y U 1 1 ft $ ti fc^ f j : 

2, 2, 2-h^noxf/K 2, 2, 2 - M^o^^f/V, 2, 2 
, 2-MJ7^toxf/K 2, 2, 2-FHop-I, 

^ ;K7} J: ? ft r^n^y|bfiiT;^;Hj ; 
xtx/V, i-^n-^xwK 2 - :7° u xwK 1-^^/^-2—7"^^^ 
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2 - -fn /K 2-xf/l/-2-^o^-;K i -77-^, 2 

-7f^/K 1 — ^ 2 — ^, l-^f/l'-l-77-/l', 3 

— ^ ^ A- 2 - 7f i - xf ;P-2-7 , 7^^, 3-7f-^> 1 

- ^- A- 3 - 2 — ^/V- 3 — ^-7^ — 1 — ft^/u— 3- 
7f-;K 1 2 — -^^x — 1 - ^ 2 — 

a, 2 — ^ ^ jv — 2 -•^y'T'-^v 3 — ^yf^/i', 

2 - y^A- 3 — ^ > 7^ n 4 -^yr-^, l— p^/v — 
4-^yT = ^. 2 — ^ ^- ft* — 4 - ^yr-;i/ v l - 3^ ir ~ /K 2 — ^ 
*c±=.;u, 3 - = 4 — = 5 — ^^t-^^J; 5 & r 

t/^n7 e ot°;^, v^n^^/K $ u ^ ^ is $ 

xi^^^-zv, //v#';^/v v T^vyf /KDi 9 7^ r->^n7/^;vlj 

H7i^y^f/K i - 7x^f 2-^j^^/k i --7- r^^oi 

2-t7f/Hf^, 1 - 7 — ;V7°n t°/V % 2 - 7 * ~ ^7° n fc e 
;K 3-7i^/V7'of/K 1 - f 7f ^T'n t°;l-, 2-f7f;V7°nt° 
/K 3 -i~7^- /V^n 1-^^^A^^7V % 2-7^^/V^^A, 

3 - 7 3. -/i^^/K 4 - 7 3i — ^f/i/, l --7- ^^/l^^/K 2-7" 



7 =5- ivy* =}- >v , 


3 - f7f^f^, 


4 - 7* 


1 


-7x^;i/ 


> ^ ^ , 


2 - 


7i^/Hyf"/K 3 


-7i ~;V^l/=r;V, 


4 


-7i^;v 


^< > 9=- a % 


5 - 


•7 )V s 1 


-t7f/^yf;K 


2 


-t7f^ 


> ^ a , 


3 - 


■7-7^/1^^^^^, 4 


-t7f;v^yf;u, 


5 




^ > ^ A> , 


1 - 


7x-;^^i/;i', 2 




3 




-> /K 


4 - 


7x-^^ :3 rv'^, 5 


— 7 m ^ A^ > A x 


6 


- 7x — A' 


^ , 


1 - 


t7f ;^^rv';l' v 2 


-7- 7^/l"^3f WK 


3 


-1-7?- A 
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4 -^^^A"^ 5 — "T" 37^/^^^ WK Q — -jr 7 ^ ^ 

4 - $ p o > v? )V % 2 — (4— — hn7i-/l') ^^/K o— — h n 

i54 rry - /us j ; 

2_^^/i^7^-/V, 2, 6-^^f/V7i-;V, 2-^na^^^/l^, 
4-;7pn7j-^, 2, 4-^^PD7i=./l', 2, 5-^^dd7i 
- 2 — 7*d^7i = /V, 4 - - h n 7i-^,' 4-^nn-2-=f 

&miz\z s r{ga7^=Jf^lj , r^7/ST*st^fcfii7/^^ 

2, 2, 2 - h U ^ o nxf/l/S, ^< > >//H, 2-^ nn7 31 z^y^gXte 
4 - ^071-^2^^)50 

#Jx.t£, Jf/K if/W' n-7o^, ^ y/nfcVl/, n-7f^, 
yyf/K s -7f/V, tert-:/^/K /K ^^rWUOj: 9^^* 

% l 7bm 6 ^@O5E0Xtt^K^T^^/uS§rfetf 5 r t , 

1 ftM 4 1^7/^;^^^ «5 s £ b tffiilCtt, ^Sf$: 1X112 
fi©7/V^;HT'fc 0 . ft ill- H» . ^ f^iTfci. 
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t'/^n^/K j y;< u y /k 4 f 

#y-f/K /Wt/'f^, 3 * y 3, 7 -v? 

y "f-ivHrV $ J 4 Vis 7*1i J << /K h!Jf*y>f^ ^ =^ If x # / 

i4-^f/^>^7*/-f/K 13, l 3-^^f;V7F77*; 
-OK l - ^ *f- 9 t* % J 4 7 ^y** J 4 /K T A =3 ^ J 4 /uR 
Xf^-j-J 4 /l^COX 0 tZ:T >V-% ?Vti JVifs- ;US, ^A' 

^ u /K T i>H<4 fr<D X 0 ?£l) JVi)F.3c isi£T )Vi$=^)V^^ 2 n 
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(s-^/U) T^y, (tert-^A-) 7^A ^W75A 
^V;V7 5yi^^lf5rHST-|, fffi^tts ^W5A 

jv7 * y , v>y f/w7 ? y xtt^^^^T 5 y ix*fc5 0 
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ut>t^->, ■>7/7>^t=5r->, y7;^yf^t^y, ->t/^ 
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w-rs * y ^ y u^-^- KSIfcttW:, ^m^^^g LT*3 < r t in £ «9 >' 

-a w-r s y * K^'it ftKDhzmtDmm&p&qsi u ?g& 
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/U% t _ -?zf-,\sijz7 zx. y jv s i?y z^=-jv4 y t°d tvui/ y /w. 
=^/us?>f y^n tvu-v^ y ;kdJ: ? * l 7?>S 2 firor y -/Utt^ $ nfc 

h y {£$&t /i-^r y /^£#<jd r^y^Sj ; 

4_^^, 1 ^>^/V, 2, 4, 3, 4, 5 — 

^^/V^^/W, 4 , 4' -^^ 4, 4 ' , 4 

'O^/K 4 - ^ n n^i^/K 4-7n ; t'<y^^K 4-^Ty-O-v 5 

t -y^-^v?^ ^/w> y /vg, v^v-S, M7x^;^f/H, 4 
_ y ). 4-^ ^i/7ss^7x = ^^fyi/S, 4, 

4 • h^v^ h y 7i-;Mf/HXtt4, 4', 4 M -hy^h= 3 r 

v- h y 7i=^^^f ^StfcSo 
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j: ^ f v > - 9 - a tt 2 - a- * y - i , 2 - v> t k o t° y 5: *j is - i 

— 4 jug: i: fjkir c 
(aim) 

pSfflgc 1 JbM 6 fli^T^^^^-^-s, 

A&te, fclB^ (2) Irffi^iaT, TOB^iALT^bift 
^'fT^oT, Ittik^* (la), (lb) ( 1 c ) §r#5^?fe-efc 

So 

;:T\ m®ik&Vo (2) »i % mSS^^Tir h ^-D-^^=>— ^«rtti 
^gj^^U^LT, (0. T. Schmidt, Methods in Carbohydr. Chem. , 4, 

318 (1964) ; J. S. Brimacombe and 0. A. Ching, Carbhyd. Res., 8, 8 
2 (1968) ; T. F. Tarn and B. Fraser-Reid, Can. J. Chem., 57, 2818 (1 
979) : S. A. Suzhkov, Nucleosides & Nucleotides, 13, 2283 (1994)) 
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(A - 2 Ii) 
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; */^A7 5 K, N , N-*J* f;v*;^7 5 K> N, N 

t = =>y>. 4- (n, N-^y^/^r^y) fj^y, 2, 

-y^ n, N-i?^^'^T-vi/<D£?tj:Gmi&mm*mi?z>zb&-v 

T»i, tf'J;lte\ t - yfvis* a* */ y /u^ b y h\ MJ^f/vyy^^ 
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y^nt'^yy^^y F\ ' i?/- ^/W 7 7° n fcVWi/ y /l^ n y h\ 

7 x 2. /W^ f-;l/"> 'J /V-^ o y K, hy7ix;i/t/y;l/^Dy K©i5 
fti^ y ^^7^ K3f , 4 - y h^y Fy 7i-;M ^/^^ «=» P K, 4,4' - 
v-' y h^ry h'J 7ix/Mf/^D'J K> 4, 4' , 4" - h y h -> h y 7 = 
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^ffi $tt5^^J t LTtt, ^J^«\ y^n^^. 
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; 7t hx MJ/P, -f y n ~ h y /KD <fc 9 — f V ; ^^i^T 5 

h\ N, K, N, N-i^^Wt K, N 

t o y i^v«*3*»f -5 r #-e# frigate* y^t^vyny K-e*>5. 
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&m ^fi^^mmmxnmt ltii, yy^;*^*~^yny 

K % 3i y ^ /i/ /}n — /v:/ n 5 Koi 9*7^^/^^^/tx/v^7^ KIS ; p 

£ J: *9 JiS, 0 °C7^ 5 0 °CT?fc <9 , »5S^ttx I0t}5l4 

, l ftM l 5 ailltfcSo 

gir^Ti^ ^sj^cd g ^jib^^ (5) ^fctd^ox, &&&&& 
y y p h y*7 ^ -c - m \z. x o t M iwfti t # 5 o 
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(A-4IS) 

&m*Ps ittI©#$T> A-3Iltl|^5<l:^ (5 

) iz.mtm*wz&fc£itT y it&m (6) ^iitsigtfc^o 

^©^5 4= MI/l'S; *^A7$ K, N, N - i? / =3-;vfrjv jU t 5; K 
, N , N-^^f^7thTO\'N-^ ^/V- 2 - fn y N 

tfSitis-ClS*, »ll:tt, Mi£ (#tci, fettlfe) Tfc5„ 

ftSri*. iiS. 0^C^I5 O'CTfc^ *fji»dtt, 10»l40t-efe5 

o 

an- <t o mfcs ii^ N i o^ii 2i^^-efc!5, ^ifi^tt, 30^ 
6 mmxh^o 

(A- 5Ig) 
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%0 (6) I:, (H. Vorbrueggen, K. Krolikiewicz and B, Bennua, C 

hem. Ber. , 114, 1234-1255 (1981)) l^ctiiLf:, E»fSOi^S?r 

JSgHtTKstSfg ; ^ ^ ° 'J M * n u % Ei&lb^H^ l, 2- 

mitfcmm ; r-t h= mj /k << v^^^ -mj ^ ft- h y ; 

^/UA7 5 K, N, N-^^W^Tn*, N, N-^Wirh 

tUK5iftllitLTi4, 0»J;L^ AICI3, SnCl<, TiCl 4 , ZnCl 2> BF 3 
e$$:&>VfZ> r h , Sfig^tt. Wl&ikxX (SnCl 4 ) tfeSo 

3^ 0^11 oot-cfcu, fflicii, 3 o°cjbm 8 o°c-efc?>c 

***** ii^s 1"*M»S3 B!Bt*>9, JMfctt, 1^12 0^ 

<5 o 



(A - 6 IS) 
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(7) ZmitLX, (1 a) §rM^-rSX@T'fcS 0 

, ;K ^yr?;u7;^-;K v^^- y = — /K ^ y 

o 

<D X o t£7 )VU y #17/V3 dp K ; 7 V^E- =- 7 tK «$ Sr 3b 'W -5 £ iS"C# 

So 

mttZfr. 1 B# 7^7 ^ 3 0 ra-Cfc <9 , friUc}^ 3I$F B W12 0FI 

Slfc&T^ #KJ&£>B8Hfc'g>«b (la) }4, tftl^ot, 

(A-7I8) 

#xgtt, ^sttj&si'K a - 6 T.nxmbtiz>it&yo da) izuftft 
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V^ife-Cfcftfif n #I~PS^{2&<> $i;tte\ " Protective Groups in Org 
anic Synthesis" (Theodora W. Greene 1\ 1981^, A Wi ley-Intersci 
ence Publ icat ion^g ff) I- fS*£ ^ I- £ o T % *T 9 Cl £ # "C # -5 o 

#|:, (l) ri§iK7->;HXtt^fi7«>/Hj s (2 

) r i 3 mcoT ]) — /^S-cg^^ttfc^ ^^Sj xfi rig^T/v^/^ 

3 i©7 'J —/x-mx-m^^fiti^^-^mi x (3) re/y/ujj 

CD jjiiffift7 v'/nsvf t S7 ^^swt^ii , m^s 

nHr«fiiR^tt*v>*s, sautes -^hy^i^ h*i/Koi5*^*7 
y &mi%mm. 7km.it~r h v v ^ T^mt* un, fcmt vrvj* 
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ELm&T&, *Ei1fo<DUMt&® (lb) <±-£&«oT, RlSm^ti 

(2) ummtf r i jiS3i(D7'j -;v^t?e^$tL^^^;u^j xt± r 

^ffl $ th&mM t Itii, *f»*wi±, y*y-;K -f v ■/ 

o 

.^RJfc^BfiMfc** (1 b) litSClot, RJS&<£% 
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r 3 {nor y -/I'S-cfi&s Hfc ^ f /Hj , -r&t?-^ hy^/i-s^ 

^l/yci -5 fc##8E&ft7k*?S ; o y h\ ^ a a ^/^, E9 

© «t 5 ^yitmit^mm ; * * / — /-/k 4 y 

n=h!J^oJ:9ft=M'^S;*^A75 K, N, N — ^^^^^ 
h\ N, N-v'^^-^T-fe f7 5 F\ N-^^/U- 2 - f o y K^, 

o 

SfcBSIWMu 1 0 #7?/S 2 4 h#|H5t?S> 9 $?ilf-tt> l 7il3B#f B n*fc 
&7kfiS®^ h y »>A*?T«;*R&, ^^iJ^g*i-?>r KilbHSo 
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(3) mnmtK r-^y^sj <om^\t, »F7^^7^ 
T-^>£^/&-r5fb^T#iJii- xia, y^y^/i-^y^ 

, u^y~ y =i — ,u^y —"rsis-cD «£ p — fr/i^ ; Tir 

SJ^ta^ti, 0°C7^ 1 0 OtTfc >9 N £?ig^«, 2 0 75^ 7 0°CT'fc 

So 

S^^Ti> *KJStf>B#rtfc£>ife (lb) tettifcfctfcoT, 
(A-8I1) 

Sit^-Vo (lb) KS&T 5 y S^jItl IT, * fc, fR¥L\z. «fc V J 

^C7)T S y Slr^IlT, fl^fe (1 c) Sr.«!5ti-5imTfe5 0 

#Wp\ T^^y— /u % m^y— yp % ^ y y"n xy — /kd J: p 

T/Wn— /U|g % v^^/l^ — -^/l^ 7^7tFD77y, ^t^t>(7)J: 
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^.^/ft y-Ifto^^, ^^i^^^-fittK^y !)A^V^h5 

o 

EE2Mi, 4# ^ IK 3^ V *s ^ i 75^ 1 0 ^JETfTftfra-LSo 

o°CJ5Ii 0 (JfriSlwtt, 20tJil40t) , 5 #75 
14 8^IW (ffltli, 3 0^717^100^) "CfeSo 

w CI ~C\ ^fS(3L«fc l 9 N fill izfi CO 5: Sifc (Protective Groups in Organic Syn 
thesis) iZLSBttO^&KfEoT, 7;;!^it5:^4)tt5o 

*$£W<Dit&M (l d) &/Bv\ EJtTfcifc^S BSHdJ: <9 , 3'{£<z>g& 

un^-i: 5 'HLvmmm**: v ^mT*fa-$£ittz.N 3 * - p 5 'mo^is^ 
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R 1 1 tt\ wtt<HCPG (succinyl Controlled Pore Glass) 3Ui7^ 
*>?,U (Tentagel) * V * * * K <*>^ ^ 58 * m ^ h * 

( B - 1 II) 

it-tm (id) Kut^ (s) it&m O) 

^Mje^-S > K-ffcW !J ^R-fbRJC&. (oxidative phosphorylation coupling 
) XhK>, (1) (Nucleic Acids Research, Vol. 23, No. 14, pp. 

2661-2668, 1995) t t-fr 0 w £ T # 5 . 
fc*5, (1 d) tt. A-8IS"C#^5M (1 c) m*$V^ 

*7c, -ft-a^ (8) tt, A-8iS-e#bH5ft^fe (i c) ^bii 

(i) fmmiz. ix^ti s^b^^-cfeSo 

(B - 2 II) 

£i\ Btiat^ a- 7 ig©^^ffl^tft^^ o) <D*mm(D&mm 
R 8 ^^{*nt, *wr, x$k (i) fcH«fcLry i'BMfcfcfTfcv^ $ 

fefc, ±EB-HH^iiat^ (id) &Rjc5 3i*r, r<z)1r-r 

mn, 2 7^ 5 o mxh v , i-w^ io7ii3ofiTfc5. 
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9, TPSiLT, 0. OOlmg/kg (»*b<». O.Olmg/kg ffcfi) . ± 

PH i: LT, lOOmg/kg flsfi L < tt, lOmg/kg ffcfi) £ 1-0 S 0 1 75 

3'-7i^ K-5' -0-tert-yf;P^7x=/l/^ jJ -x i/-2' -0, 4' - 

#%i5©ffc^ (200 mg, 0.27 mmol) ©^/-;VM (7 ml) 
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0 t-C^K* V V J* (41 mg, 0.29 mmol) ItST* 4.5 BfPiSJJf# 

Lfeft, $£1^ U ^ (34 rag, 0.25 mmol) ^rAPX 23 B#IHif£# 

y # y/W* 7 ^ » h ?°7 7 4 — : n-^^-f-^ =2:1 

) (^ct^m^L, @W^^ifeJS H B s (142 mg, 0.27 mmol, 100%) H 

mp 93-95 °C. 

IR v max (KBr) : 3169, 3047, 2956, 2888, 2859, 2117, 1696, 1275, 1 
109 cm" 1 . 

'H-NMR (CDC1 3 ) 6: 1.12 (9H, s) , 1.65 (3H, s) , 3.78, 3. 84 (2H, AB, 
J = 8 Hz), 3.90, 4.08 (2H, AB, J = 12. 5 Hz), 4.02 (1H, s), 4.67 

(1H, s), 5.67 (1H, s), 7.54 (1H, s) , 7.39-7.48 (6H, m) , 7.67-7.71 
(4H, m) , 8. 46 (1H, br s) . 

13 C-NMR (CDCI3) 6: 12.3, 19.5, 27.0, 58.7, 60.3, 71.4, 77.2, 78.6, 
87.2, 90.1, 110.8, 128.0, 130.1, 130.2, 131.7, 132.3, 133.7, 135 

. 1, 135. 4, 149. 6, 163. 6. 

3' -Ti? K-3'-7 = '^-^r'>-2'-0, 4'-C-^^l^^-5-^^^^ V iS V ($1^ 

II^ITv MMM 1 (Dik&»fa (140 mg, 0.26 mmol) (DM*?- h 7 t 
KP7 7Vgt (5 ml) (d, T h 7 7**? Sis T I/*- 1 } A 7JVjr=7 4 K (l. 
0 M in THF, 290 \i 1, 0.29 mmol) SrflP*., ^jST 1 l^ratJt# L7h 0 i$ 

> y t>?^*> 7^^7 h^77^- (gj^oi^/U : 
> = 25 : 1) <t "9 mm L , g Sr S (65. 7 mg, 0. 22 mmol, 8 

5%) J: Ltlfc. 
mp 94-96 "C. 

IR vmax (KBr): 3163, 3046, 2118, 1692, 1468, 1273, 1062 cm* 1 . 
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'H-NMR (CD3OD) 6: 1.89 (3H, s), 3.76, 3.86 (2H, AB, J = 8 Hz), 3. 
85, 3.95 (2H, AB, J = 13 Hz), 4.03 (1H, s), 4.58 (1H, s) , 5.58 (1 
H, s), 7.70 (1H, s). 

1:i C-NMR (CD3OD) 6: 12.8, 57.3, 61.2, 72.4, 79.8, 88.3, 91.0, 110.8 
, 136.3, 151.5, 166.1. 

3' -T ^ J -3' --r a-'fr ->-2' -0, 4' -C-^ f U V-5-7< gv^ $ 2 ^ (#1^ 
fb^^S^-2-4) 

TKlH^flitT, 10% i/V -Ufcm (28 mg) (DM^T h7t Kn77> 

(5ml) (Dit-g-yo (64 mg, 0.22 mmol) Ox^y-zl/^ 

m (3 mi) m&T 0.5 NFiBis^bfco ^mm^m^m, mm 

gilt, gftjflfcS: &fet&5fc (59 mg, 0. 22 mmol, 100%) t LtUfco 
mp 243-246 °C. 

IR v max (KBr) : 3459, 3365, 1699, 1447, 1273, 1054 cm" 1 . 

'H-NMR (C S D S N) 6: 1.83 (3H, s) , 3.62 (1H, s) , 3.92, 4.14 (2H, AB, 

J = 8 Hz), 4.24 (2H, s), 4.54 (1H, s) , 5.97 (1H, s) , 7.90 (1H, s) 

,3 C-NMR (C 5 D 5 N) 6: 12.8, 54.2, 57.2, 71.6, 81. 4, 91. 1, 109.5, 150. 
8, 164. 3. 

3'-Ti? h*-3' -T'jT* '>-5' -fl-(4, 4' -vM h ■> HJ ^ 7W) -2' -ft 4' -g- 
^ U V-5-^ gv^LS lj (^>J^{b^^#-^ 2-36) 

li^^T, M1&m2<Dik&yo (300mg, 1.02 mmol) ©fc°!J v^yf^ (6 
ml) (Cv^ F^VH]f/U^n!j K (415 mg, 1.22 mmol) RUi??^^ 
7i;t'y^> (12. 5 mg, 0.10 mmol) SrAn*., 20. 5. mm L 

Tic SJ&iSifcl-i&fnSWzK&j&D;^ u a ^ * ^TttttJ L7t 0 WHS 



WO 01/07455 



51 



PCT/JPOO/04902 



TaHB-fk-S-lfc (462 mg, 0.78 mmol, 76%) £r*#fco 

rap 125-128°C. 1 H-NMR (CDC1 3 ) 6 : 1. 66 (3H, s) , 3.32, 3.65 (2H, ABq, 
7=11 Hz), 3.78 (2H, s), 3.80 (6H, s) , 4.13 (1H, s) , 4.63 (1H, s), 5.67 
(1H, s), 6.86 (4H, dd, /=2 Hz, 9 Hz), 7.23-7.45 (9H, m) , 7.73 (1H, 
s), 8.04 (1H, brs). 

{■mmm 5 ) 

3'-T § / -3'-¥*?c*S-5'-0-(4,4'- : ** hj£^±J) fr) - 2' -O. 4' -C- * 
g. u:/ _5_^ y (0iJ^<b^^l#-§- 2-60) 

mmn%LT. MM.®) 4 (Dit&ty) (HO mg, 0. 18 mmol) ©ti^^t 
(2.5 ml)'i- f U 7x=/^*^7-f y (94.0 ml, 0. 36 mmol) l£ 
i&T-3. 5B#B»1^4f Ufdo 3lffE#, 28%T V^- = T7K^«C (5.5 ml) Sr^IP 

y *^/W^7i»^ D7| ^7 7 ^ — (^ n n /Jx/VA : y — /V = 20: 1 ) 

iz.x v nwtL. r&m&fii'fcvoM t i^xmmit^^i (103 mg , 0. is -n»oi, 

97%) £r#jt 0 

mp 131-134°C. 1 H-NMR (Pyridine-d 5 ) 6 : 1.89 (3H, s) , 3.71 (6H, s), 
3.77 (1H, s), 3.84 (2H, s) , 3.99, 4.10 (2H, ABq, 7= 8 Hz), 4.69 (1H, 
s), 6.04 (1H, s), 7.03-7. 87 (13H, m) , 8.58 (1H, s) .. 

3'-T § S -Z' -y"**^-^ -O-U, 4' h_±^_t_» ±J^) -2' -0, 4' -C-* 

f y y?- /i^-(3' ->5' )-3' -0-{tert-"7?-A' ; &* s f'fr*s U 

ItliT, #%#>]6£Mfcl^ (14. 5 mg, 0.28 Mmol) <DT±Y~h 
V ^feW (0.3 ml) dH^tf'J 5 (Dit&yo (10. 0 mg, 18/imol) ©Etf^ 
M (0. 3 ml), h y x^;V7 5: ^ (0. 05 nil, 0. 36 mmol) , T ± V ~ h V A* 
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mm (0.2 ml) SrJlD*., SfflT 14.5 *M«HsLfc. *tt«r*JES*U 
?# <b fififclg ffc £r i/ y * # 7 A ? n h ^" -p ^ — (^-^ ^ -y- ^ . 
ftKi^^ = l:l-0:l) t^^U U«Eft^* (13.0 

mg, 12. 5 n mol, 71%) ' 3rf#7c 0 

mp 101-105 °C. 3I P-NMR (CDC1 3 ) 6: 7.68, 8.24. Mass (FAB): m/z 
1043 (M*+H). 

(HJfcfliJ 7 ) 

3 '~ T § ^-3'-7 f ^-^->-5 , -g-(4.4 , -^pt K ±Zs h V) ^71^-2' -ft 4' -g-pt 
± W>-5-^ y ^^^-(3'-^5')-3'-^-(t g rf-^^/U^^ ^/w> U 

^) g; § v= > p< g ^^^^ 

mmm.ffiT, &%m7 <oit&m (22. 1 mg> 51 ^ mo i) ©7tf-hy 

(0.3 ml) ld*Jfe«5©<b^* (10.0 mg, 18/zmol) (Z>eattfc&» 
(0.3 ml), Mxf/k7^y (0.05 ml, 0. 36 mmolh T i? h = f- ]) Asf& 

m (0.2 mi) «ran*. % i?ax- is mmmwi.ti 0 ^mmi^m^tzm. 

7A^n-^h^77-f- (^^Pn^^>:^^;^ =2 o :1| 30:1). (^J; 
0tt«U 6fe»5fefc LT*!Bffc** (6.9 mg, 6.87 /i mol, 39%) 

mp 118-122 "C. "P-NMR (CDC1 3 ) 6: 11.20, 11.30. Mass (FAB) : m/z 
1026(M*+Na). 

r-T $ y-3'-7 f ^-^'>- 5'-^-(4.4'-^^ M^Mj ^)-2'-a4'-C-^ 

g; u^-5-pt^/>» y i>^/ p-(3'-^5')-^$ 2jy £±± 

mm%ffiT, ^*«7C^ft (13.9 mg, 14 /ijnol) ©f f5tKo 
^i^fiS (1 ml) l>7^W^=^7D y K©f h7t K 

(1.0 M, 15/* 1, 15jumol) £*D;t N 3 B*|HJJfHi Lfc„ 
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fb-n^ (9-7 mg, 10.9 Mmol, 78%) «r#fc 0 
mp 157-160 °C. 3, P-NMR (CD 3 0D) 6 : 11.15, 11.23. Mass (FAB) : m/z 

912(M*+Na). 

(mmm 9 ) 

3'-T § y-3'-^^-^'>-5'-^-(4, 4'-^^ h^r-> h V /U) -2' -0, 4' -C-* 

g. u^-5-7< g^fr 'J v^^~(3' ->5' ) -2' -[->r y E L±vi(Md! y ?" p 

M^wfcT, IfiW8©M (10.0 mg, 11 /zmolk £ *J << V Zf xi t° 
;W7>*=^Af f7/'J K(15.5 mg, 77 At mol) tf> T ± h — V V 

(0.6 ml) lit F7tKn77V,(0.2ml) *L > 2-V T 7 ^ ^/V ^-f 

y7'Dt 1 ;l'^DD^7^P7; ^-Y b (39. 8 mg, 132 n mol) £rflP ;t~C v ^ 
AT? 25l*IW«»Ufc 0 *flE*r«E«*U »fe*xfcfijMH**S<'!J 
;V*>y J»V xx ^ Y7=7-7 4 - (g^gt^^^: H)^W5 ^=99: 

y — /V: f !J ^7 ? ^ = 100:10:1) ^ «t «9 MM L ^ , 

^ .(3.8 mg, 3.5 /i mol, 31%) £r#7^ 0 
mp 113-116°C. 

31 P-NMR (CD3OD) 6 : 8.67, 8. 77, 9. 07, 9.28, 148.53, 148.93, 148.99, 
149.03. 

(Hifiitf'J 1 0 ) ^ y =T^ ? u^-^ Kii^^p^ 

g?Sfc£-Efcttl (Pharmacia ttjK Gene Assembler Plus) £rJBV\ 0.2 //mol 

S£^> ^ Ur*-'> K©*7* or? ^ M2£T Pharmacia tfcM<£> 

^c^^^V^Co Universal Q CPG (0. 2/zmol, Glen Research M) ODMT 
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1) detritylation b y ^ n n f|@f /-^ ? o u ^ * ^ ; 60sec 

2) coupling *^*PT;^ h (25eq) % T h 7 /-^/7"fe h - h 1? A* ; 
2 min or 30 min 

3) capping l-^/W 5^^ — /W/T-fe h~ MJ /U, &3k§fcBfc/2, 4, 6-3 
y i?>/T± h=M)A/; 36sec 

4) oxidation 3 f y v> WT ir h xl h y ; 6sec 

{i, 30 a-ffflKJ&iSrfTV^ ^©ffiO^^^nT^-f h Sr/BV^^^te 2 

f Lfco 

ig*B HPLC -e«K«rtrV^ g W<^^- y * K«r#fc 0 
5 ' -ttttttttttnt- 3 ' (ia?IJ«t<£>g£?lJ^-5§- 1) 

•e^^ixSia^J** U 1 l©niS 3'-T 5; J-V -2' - 

o, 4' -C-^ ^-i/>-5-y ^/v> y v^>Tfo^^-y * u^-^ KH»# 
T'rty^^tfK (i)j its. ) Sr»fe« 

(J&S 8. 5 nmol ( 4. 3% yield) ) 
ft^fcflty I'tf KSSftOftUtt, HPLC (HPLC: 

GILS0N tt ; Model 302, # 7 : CHEMC0 CHEMC0B0ND 5-0DS-H (7. 8 X 300mm) : 
0. 1M gfg£ h y ^^-)VT % >-7K^^(TEAA), pH7 ; 10-»12. 5%CH 3 CN / 40min, 
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linear gradient : 50°C ; 2. 5ml /mi n ; 254nm) ICTfrVV 25.4 ^d^ftl" 

(MMm 1 1 ) y * ^^"^ K3S»{fca>£"l5!c 

^-3.-0- (2 - y 3^/10 N, N - V 7° p t'/P^ 7 * o T 5. ^ 

5 1 -tttttmtntmtmtmt- 3 ' (ffi^lj* 0>E?!I#* 2 ) $ *L 5 £?U «T W 

U m 2* s-yf/^'-ft^v'v'f ^^t, 3'-7^-3'-mv' 
-2' -0, 4' -c-y ^ 1/ f-As "7 ]) isls~£ h 5 V =*" 5* 7 is^rJ- K^IHi 

W- (MT Tlrl) 1**7- ? (2) j tt5. ) &'&fr 0 

(J)X* 7.1 nmol ( 3.5% yield) ) 
ib^ifit!) U-^"^ KS*#©»«IJs HPLC (HPLC : 

GILSON i± ; Model 302, 77 7 ^ : CHEMC0 CHEMC0B0ND 5-0DS-H (7. 8 X 300rara) ; 
0: 1M mm h V =^^-^T 5 ^Atgm (TEAA), P H7 ; 10-»12%CH 3 CN / 40min, 
linear gradient ; 50°C ; 2. 5ml/min ; 254nm) idTff 22. 5 ^KH^tti"*" 

1 ) 

JCffli (Surzhykov S.A. , Krayevsky A. A, Nucleosides Nucleotides, 13 
, 2283-2305 (1994)) UH£v>WJ* b fc3-T V K-4— < is TV /V** is * ^ 
/U-S-O-^VyV /V-a-x **is-l, 2-0-4 y^Pf !)f y-a-D-U^77 
/—7s (4.13 g, 9.15 mmol) (85 ml) \Z. 0 °CT^t 

77 y !)A (380 mg, 2.75 mmol) , tK (15 ml) £rflP?U l^*&~C 4.5 B#EU 

jt^tr-co 0 °ct\ io%&&t?*?uu * ? s-^&mizLtco mm\z* 
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ft^l-C, (1.93 g, 7.87 mmol, 86%) t LT#fc. 

mp 113-115 °C ( h V). 

IR vmax (KBr) : 3460, 3417, 2989, 2951, 2907, 21 11 cm" 1 . 
'H-NMR (CDC1 3 ) 6 : 1.62 (3H, s), 1.35 (3H, s) 2.65 (2H, br s) , 3.8 
1, 3.65 (2H, AB, J = 12 Hz), 3.59, 4.00 (2H, AB, J = 12. 5 Hz), 4. 
28 (1H, d, J = 5. 5 Hz), 4.82 (1H, dd, J = 4 Hz, 5.5 Hz), 5.85 (1H 
, d, J = 4 Hz). 

,3 C-NMR (CDCI3) 6: 25.7, 26.2, 61.9, 62.1, 63.2, 79.9, 87.3, 104.4 
, 113.6. 

(#%0J2) 

3-T if V-o-O-tert-y^-jVjy ]) /^-3-T~^-^r ->-4-b KjPj; 

f y * f; A--1 , 2-0-^ y/Pb'!)f>-a-D-^'77;-^ 

£*^S£T. 1 Oft^ft (2.56 g, 10.5 mmol) <Dmfcm.it* ^ 

U^feffi. (73 ml) 0 tt, MJif/PT^ (3.5g, 4.82 ml, 34.6 

mmol) , 4t{bt-^9 L A'^.7 3. =. 7 > (9. 75g, 9.22 ml, 35.46 mmol 

) ^pt, m-c 24 mmmwLtzo ELfcmmiz&famwfc&UQZ., mm 

: n— = 1 : 6) ^ «fc K) **4K U % Bftftl:fifet&* (3.13 g, 6.47 

mmol, 62%) t LTifc, 
mp 99. 5-100. 5 'C (n-^^r^^). 
IR vmax (KBr): 3504, 2936, 2852, 2111 cm" 1 . 

'H-NMR (CDCI3) 6: 1.07 (9H, s) , 1.36 (3H, s) , 1.62 (3H, s) , 3.62, 

3.92 (2H, AB, J = 12 Hz), 4.38 (1H, d, J = 6 Hz), 4.84 (1H, dd, 
J = 4 Hz, 5.5 Hz), 3.82, 3.70 (2H, AB, J = 11 Hz), 4.84 (1H, dd, 
J = 4 Hz, 5.5 Hz), 5.86 (1H, d,' J = 4 Hz), 7.36-7.44 (6H, m) , 7.6 
4-7.67 (4H, m). 

,3 C-NMR (CDC1 3 ) 6: 19.2, 26.1, 26. 3, 26.8, 62.2, 62.3, 65.2, 80.4, 
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88.0, 104.5, 113.7, 127.7, 127.8, 129.8, 129.9, 132.7, 132.8, 13 
5. 5. 

(##tf'J 3 ) 

3_ T 2 K-5-0-tert-y^^i^7 a. ^ y ^-3-^:*- =fr ->-4- (p- h/l^J- V 

ti^jjfiT^ 0 °CT\ #%#<J 2 (Dik<k%Q (lOO mg, 0.21 mraol) O*** 

&<ffc^ ^ (2 ml) MJi^;b7$y (137 mg, 180 fil, 1.2 

9 mraol) > 4^<fcp- h^iy^/W*-^ (63.3 mg, 0.33 mmol) „ 
f^7;y f'Ji/y (4 mg, 0.03 mmol) %M?L. 14 BfP^iUfb 

#7-^ n-^ (ftS^^.^ : n— If V = 1:6) \Z «fc Y) *f 

!HL, g #J^$T (130 mg, 0.20 mmol, 98%) t LT^fco 
mp 122-124 °C (ft ^^-n-^^r if >-) . 

IR vmax (KBr) : 3069, 2935, 2114, 1366, 1183, 1109 cm" 1 . 
'H-NMR (CDC1 3 ) 6: 1.03 (9H, s) , 1.27 (3H, s) , 1.31 (3H, s) , 2.41 
(3H, s), 3.60, 3.72 (2H, AB, J = 10.5 Hz), 4.33, 4.40 (2H, AB, J 
= 10 Hz), 4.55 (1H, d, J = 5. 5 Hz), 5.00 (1H, dd, J = 3.7 Hz, 5.5 
Hz), 5.82 (1H, d, J = 3. 7 Hz), 7.23 (2H, d, J = 8.5 Hz), 7.36-7. 
45 (6H, m), 7.61-7.63 (4H, m) , 7.72 (2H, d, J = 8. 5 Hz). 13 C-NMR (C 
DCI3) 6: 19.1, 21.5, 25.9, 26.0, 26.7, 63.1, 64.7, 68.9, 80.1, 85 
.6, 104.4, 1 13.8, 127.8, 128.0, 129.6, 129.9, 132.4, 132.5, 135.4 
, 144.6. 

(#%f.J 4 ) 

2-7 i? K-5-0-tert-^f ^'^7 x ]) Jr* ->-4-(p- h ;va 

1/ ^ ;\, =z )Vjr5r-s J- =T>^)-\, 2-^-0-T-fe-^^-D-y jlZ-Z-ZjlZ 
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mm^WiT, #%#J3 (D\t%m (230 mg, 0. 36 mmol) Of£g£^*j£ (3. 
5 ml) HI, $S7kgtl£ (406 mg, 375 u 1, 3.98 mmol) , (6.5 mg, 

3.5 // 1, 0.066 mmol) ZIJUZ., ^fit* 5 B#P^Jf^Lfc 0 SI^^^^tK^ 

leap*., 30 5^*iC*£ m fn-kikykZlJUz-, Bm=z- ^/^-e^tii Lf'„ ^ 

h - (g^^^/V : n -^df.^-^ =4:1) J: <9 *tM U a : 

^ =#*J 3 :' 7 ©S^4*"T?fcS B«J»S:SSfett^*SlK (230 mg, 0. 34 mmol 

94%) LTttfdo 
IR v max (KBr) : 3048, 2935, 2864, 2117, 1756. cm"'. 
'H-NMR (CDC1 3 ) [0ft:] 6: 1.06 (9H, s), 1.83 (3H, s), 2.08 (3H, s 
), 2.40 (3H, s), 3.54, 3.80 (2H, AB, J = 11 Hz), 4.12, 4.26 (2H, 
AB, J = 10 Hz), 4. 37 (1H, d, J = 5. 5 Hz), 5. 32 (1H, d, J = 5. 5 Hz 
), 5.98 (1H, s), 7.29 (2H, d, J = 8 Hz), 7.37-7.46 (6H, m) , 7.59- 
7.65 (4H, m), 7.76 (2H, d, J = 8 Hz), 
[aft] 6: 1.05 (9H, s) , 2.02 (3H, s) , 2. 13 (3H, s) , 2.39 (3H, s) , 
3.51, 3.68 (2H, AB, J = 11 Hz), 4.12, 4.21 (2H, AB, J = 10.5 Hz) 
, 4.40 (1H, -d, J = 7 Hz), 5.32 (1H, m) , 6.31 (1H, d, J = 4. 5 Hz), 

7.25 (2H, d, J = 8. 5 Hz), 7.37-7.46 (6H, m) , 7.59-7.65 (4H, m) , 
7. 70 (2H, d, J = 8. 5 Hz). 

' 13 C-NMR (CDCI3) 6: 19.0, 19.1, 20.0, 20.6, 20.9, 21.1, 21.5, 26.6, 
61.0, 63.2, 65.1, 68.4, 68.8, 72.2, 75.5, 85.4, 86.5, 93.6, 96.0 
, 97.3, 127.8, 127.9, 128.0, 129.6, 129.9, 130.0, 132.0, 132.3, 1 
32.4, 135.4, 144.7, 168.5, 169.2, 169.3, 169.4. 

(##{3*J5) 

r^-dr ->-4'-(p- f/Vxy^^^^^t^-y^ ?-/V)-5-? ±A^ V i?^ 

lit IT^ 0 £ CT*##0!l4 (Dit£®} (300 mg, 0.44 mmol) ©*ft*l, 
2-i>^nni^ ^mW. (6 ml) \Z ^ 0,0' -tf* ( h V * f-fri/V >V) ^ 
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5;^ (240 mg, 0.93 mmol) % m^t^^ (253 mg, 114 /x 1 , 0.97 mmol 
) ZtoTL, 43 mHmWLti 0 7k^T, i;^nn^yt«i> 

mmm&mTktirim'r h v *? at«u z^y*?^ 

*7.A^o-7F^77^- : = 1 : 2-1 : 0) \Z 

Jt«9»KL, g A*j4fc£:6fel&5fc (300 mg, 0.4 mmol, 91%) t LTf 

c 

mp 158.5-159.5 °C (gfcBfe^ ^/P-n— # -tf- ^) . 

IR v max (KBr) : 3185, 3067, 2956, 2116, 1752, 1695, 1369, 1100 cnf 
i 

'H-NMR (CDC1 3 ) 8: 1.11 (9H, s) , 1.59 (3H, s) , 2.15 (3H, s) , 2.41 
(3H, s), 3. 80, 3. 84 (2H, AB, J = 11.5 Hz), 4.04, 4.10 (2H, AB, J 
= 11 Hz), 4.47 (1H, d, J = 6 Hz), 5.53 (1H, t, J = 6. 5 Hz), 5.94 
(1H, d, J = 7 Hz), 7.18 (1H, s) , 7.28 (2H, d, J = 7. 5 Hz), 7.37-7 
. 47 (6H, m), 7.61-7.65 (4H, m) , 7.71 (2H, d, J = 7. 5 Hz), 9.68 (1 
H, br s). 

,3 C-NMR (CDCI3) 6: 11.8, 19.2, 20.9, 21.5, 26.9, 62.3, 65.9, 68.3, 
74.2, 84.8, 86.1, 118.9, 127. 9, 128. 0, 129.7, 130.1, 131.5, 132. 
2, 135.2, 135.3, 135.5, 145.0, 150.4, 163.6, 169.9. 

(#%0J6). 

3' ■ -0-(tert-'7fl'iS * f-As*/ V ±)± g *J V 5' - (2- */7 J J g^H * 

S*£l8ttT, 3' -0-(tert--?7'/l'iS* ^-fri/ ]) As)*?- 5 *J V (K. M. Fries, 
C. Joswing and R. F. Borch, /. Med. Chem.,38, 2672 (1995) }C fEit £ 
ftTl^<5) (100 mg, 0.34 mmol) <DT± h =- h V A>&& (4 ml) (d 2- is 
T 7 31 ^ t- h 7 V 7° n t° ;V & X jfc o is 7 * ? 4 Y (132 mg, 0. 44 
mmol) £ 5 ft fa If X 1N 7L s X 2. 2 flf ffl L 0 3I#$C#^ 7f7'/ 

— />(30. 8mg, 0.44 mmoD^Tt h- M);>)tt(0.88 mD^llBX., £28. 
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n d^/UA:^ ^ 7 — A- = 30: 1 , t?--^ =>r 1*- > : @f 5^=1 : 5-*0 : 1) id 
^ffiiL, ^i&^t^H i: LXmt^it-B-^O (98. 4 mg, 0.21 mmol, 70%) 

1 H-NMR (CDC1 3 ) 6:0.10 (6H, s) , 0.90 (9H, s), 1.96 (3H, s) , 2.16-2.28 
(2H, m) , 2.77-2.82 (2H, m) , 4.09-4.41 (6H, m) , 6.28 (1H, dd, / = 
7 Hz, 11 Hz), 6. 98 (1H, d, J = 720 Hz), 7. 36 (1H, d, J= 8 Hz), 8.20(1H, 
brs). 3, P-NMR (CDC13) 8 : 7.70, 8.94. 

(#%#!] 7) 

3' -O-^tert-Zf^-^iy^ V A^) ^ g > 5' -7^^^^^^^— h 

Mm^ffiT , 3' -O-itert-^^sl/i/ * ^/Xs^ }) * i/> (100 mg, 0.28 

mmol) © ^ d n ^ ^ (2 ml) ^ n n v?^f y^n fcVWT 5 J * Y 

^r->/^7>7^ > (69. 2 mg, 0. 35 mmol) 5 # d^t T.tM X. „ IfiT 1 
»J$Lfc c Sl^rft^ 7f7V-;M56.0 mg, 0. 80 mmol)cDT-t h y 

/ns«K(2.o mDSrAnx. ^?a-c 40 ftmwvtco fcmmwuz7k%\iz-ti'&, 

=7 J±V n h ^ '7 7 ^ — (77-^^ if v :Wt&t=z ^-/U=i : 1^0: 1, y?-^ *r 
f->:g^ggai^^=l:4). id J: 9 fit®* ifeitift LT«fafc£**3 
(109 mg, 0.25 mmol, 91%) £rf#fc 0 
3, P-NMR (CDC1 3 ) 6 : 9. 13, 10. 07. 

(ttlfctfl 1 ) 

140 mM KC1 RXf 10 mMMgCl, £^tf 7 mM y >^-f K ]} $ J*&mK& (pH7. 0) 
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y ^ u^-f- k (2) t ^mm 2 dna ^ y * u^-^- k^i^^-^ 

fi !J W Utf K^ftWll 1:5 -7^ ^ n B) An ;t fcif i/^/WS 

ifcl* U 12 ^raSr^ttT^o < !!) tiat "e^iflL, ££>K 
4°CTT- lflt^tlUto WftftfiEtf (Beckman *±$^ Du 650) 
T\ 5°C^<q 8 5 °C^T?^ Lf (0. 5°C/min) , 

2 6 0 n m\Z.3$\iZ>mftWi p M&mmi,tz 0 

^i£m 2 *m dna y * w^-^ Ktt, 

5 ' — gctaaaaagaaagagagatcg— 3 ' (BE^US <£>I£^U# 3 ) 

5 ' -cgatctctctttctttttagc- 3 ' (IB^IJ* <DlE?IJ# % 4 ) 

3 *^^Bffe-T5^^M^-y ^^"^ Kilt, 

5 * - tttttmtttmtmtmt- 3 ' (Ifi^lJ* <£>IE?"J# # 5 ) 

zf^^w^-^K (3) J trfflv^fco 

* 3 Id^-y * U^-^- K ( 2 ) RXJ ( 3 ) t 2 DNA £ <7> Tm $J;£ 
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<*3) 



Tm (°C) • 

•t V =r* * K ( 2 ) y 1/^-^- K ( 3 ) 

HJS^J li 

MgCl, fat® 5 5 4 4 

MgCl, ftWklN 4 4 3 2 



V =f* ? K(10 M g ) Sr-^tf^ — 320 /i 1 (50mM 

Tris(pH8.0) and lOmM MgCl,) id 3'-oq d?- y y y U T — if (phosphodieste 
rase from Crotalus durissus (Boehringer Mannheim)) 0. 2 fi g&MX-s 

B#r^{' *5tt Sig^ifc.fitf);*- y =f^ y K <Z) ft £rig*liS 7 

Ay d -v h y '7 7 ^ — -c^ft l, y y ^7-i?#STTot y =fy y w^- 
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mm*, o (#) iw*m =f^^ y*?- K*^»-t-6#*y 

* u^-^- K0>&ff*s (%) £^-to 
tit til tt* £j£M*6a>fe£>&ifll$IW ^r^i~o 

1. HJfiiff'J l 0 -e&btitii* V * K ( l ) 

2. Bfi^lJ: 

5' -ttttttttttnt- 3 ' (E^j«<z>iayy#-^ 1) 

T^^n-Sia^J^WL, n ^2'-0, 4 ' - C - ^ ^ 1/ ^ - 5 - * ^A* V 

y i?>~ez>z*}) k (£AT> ra-y =r** va-^ k(4)j 

t5. ) 

3. IE?IJ: 

5' -tttttttttttt- 3 ' (ia^j^^sa^ijs-^- e) 

W^-^ K ( 5 ) J it5. ) 

^^gp^^t y * i/tf YmBLfccD^^ ? y * K^&tg&tfJftH i v 

(f*Sfc#fc l ) 

'Gbtitiu* <d*v =r^t ^it^ Fmtikfc&Tis^-ti/x&k 
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*L^*i, N a C 1 10 0 mM, V y»t h D ( 
pH7. 2) lOmM s 7 t >7s|4 m M, t y^i4 /i M Hf:t 
(5 0 0 /iL) I§tK ^ (-i^L, 1 0 B*IB1 Sri^tT^o < 9 
T/ftip-f So (#'J;tte\ UV-2100PC) (Oir/^^F^^ 

, 2 o ism 5°cizi%^tzik, mm&mte-fZo 

O c C*T-fe^0. 2tfol#H, 0. 6 0 n mid 3317 3 31 

o 

mm. 3> & 2 > $t h i v igt£ 99 ^ 

^mm(Difk^(DtriH I VfSttOffl^li> R. Pauwel^(D^& (J. Virol 
ogical Method 20, p. 309-321 (1988)) CVCTfT^^o ^^fr-ib, MT 

- 4 ^Bjas^if doooxg, 5^) L&bnznmit^Zs Jkrt^-a- 

£&l/^R PM I - 1 6 4 0 OBMblzmm LtLmffa&m&lZ. H IV^IIL 
T\ 3 7'iCTlNFKfilfci, l0%™«ttRPMI-16 4 

oi^itu (MT, turn mmt ^ ? ) in^ta^, ii^^-it (iooo xg , 5 
-r?>c c<^ct 5 iiLT.tibti^ h 1 va&z&mh&RUH 1 v#^*« 

^;ft^*v4 x 1 0 5 /m 1 id&5 «fc 5 id ife ^ J# ife (d ^ ^ L x la^^^ffl 
<D96 "K^^ £ ^ 7x/W:i OO/i 1 T o#j£-t".5 0 ctlt 

? j/Wi l 0 0 n 1 -f ^SLfcl, 5 %^|^^^C0#^T7:\ 3 7°CT 
5 P RH!?gitifi-3o l^*il-fcl^M^7Jn<DH I Vig^$Bj®&{/H I V# 
^^^B^^lt*-t-S e J£**&7&. MTT (3- (4, 

— 71^-2 -2, 5-^7i=/Vfh7/!)'7^7'n> K) 
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i^inai^t'c 5 o o /o(D mmmmnM^^^^-rit^mmm (e c 50 ) 

&r 3t i6 £ a 
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1 . -«!3£ ( 1 ) 




(l) 



>mm. fts^cfsis^fta^fc^^xus-p (r 48 ) r 4 

l>»i6ffl07>=*'>S, ^ft 1 751 6 i©7^^r^f ^S, 

1 Ji?^ 7fi<5'>7;7^3 ^i/lXli^it 1 75^ 6i©7/^/VST 

R 2 li, 7^K'S, 7?;iXlHNH-R 3 ( R 3 il , TO" — Xtt:£fco 

n^ty ^nsxtt^c- p (R 4a ) R 4b (^:4 3 , R 4, svR 4b tt, to— x 

1 7^7 ^ 6 607/^/^^1, ^3f# 1 1117 10^7/7/^ 

7 s D > - 9 ->f />Xli 2 - v> t Knt c y ^ ^ :/ - 1 - ^ 
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(alt) 

m m & & <r> i i s t- f* ^ $ n tc * m. s ^ 

^ Hifc 1 71? S 6 B <D T tV = * , 

m m & & <o % % $ m tm* ii $ tu in * a> # -? v s > 

m MWt 1 B 3i 6 jl§ <D T /W^r . 

mm$k ITIjI 6fi^7/i'^/HTl^^ixfc7 
git 1 7bm 6 fl§ tf> T A- /^g N S.T>\ 

2. if i ^*5v>t, r 1 ^, 7k*j^, mmmriy^m, 3$^mt 
f^m, vj/vs, i 3fi©7 u -/viTit $tifc^ ^/H> xis 

4. ft^JS 1 (I*3V>T, R 1 ^, tK^J^^, by^f/w>y/H, t- 
-j =5-)V*y ]) /^m. t-^f/Vv^7i=/VV!J/H, ^^v^/l-S, 
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R3 | R = (l UKRTV^i, ^fi7->/H, l7iS3^^T 



-P (OC 2 H 4 CN) (NCH (CH.) 2 ) t*^55> (O c 
H 3 ) (NCH (CH,) 2 ) *^*^> 

7. |»jfcJ*l 111*51^ R 2 /J\ 7^KiXtt7^ltJb?)J^ 



8. m*4i fcfcv^, Bi>K e-TS^Dv-g-'f/Ktm 

y^-g-.f/K 2, 6-^7;;yjy-9-^K7\^«^ 

f;2-75y-6-?oP7'Jy-9-^K 2-7$/ - 6 

^>y ^_ 9-4 JV, 75 y »*SttH^O«ttST?«»*^^2-T 5 / 
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y _ 6 _t k n * s^t* y > - 9 - ^ >k 6-r^y-2-y f ^ y >- 

-9-^r/w, e -r ^ y - 2 -7^*0 ^y v- 9 T$;mi>m 
K^roftai-eftBSJifce - 7 5 y - 2 - 7^B5"J 9-^^ 

2j 6 h^i/^y 9 2, 6-^^^!)y-9- 

6 _ y ,1^:7° h^y >- 9 -yf ^/^^M^^^^S 

s-e^ii^tbfc e - y ^#7° h^y ^- 9 2-t#y-4-7^ 
y _ 1 , 2 - v^t kp try ^ 1 --f ^ (-r > ks^ao % 

2 _ ^ t Knf'J;y>-l-^K 4-7^-2-t^y-5 - 7 /V 
_ j t 2 -S*fc Kn t°y 5 l ->T >K 75 / Sflsgelfc'&fifc^i* 

HS-C{£H$*L7i4 -T --5 / - 2-t*y - 1, 

k n f y ^y-i - >f ^ 4-7;;-2-«y-5-^o-i, 
2-^t kd t°y v^y-i-'f/K T 5; yl/j^l^^©§i5^i 

4 _ T ^ y_ 2 -^-^y-5-^nn-l, 2 -S?t Kn y 5 

2 -^y-4-n^y-i, 2-^tKnti v^y 
2 -t^y-4-y/^/f-i, 2-yt Knt°'j^yy 

2-v?tK^Hi?y-l-f^ 2, 

Kn#>>t°y ^ i (1~ ^^vy /U) > 2, 4-v?t 

-7>/-5-^^-2-^y-i, 2-^tKDfy?^y-i- 
>r /uxttrs y i3is8H)S©«liT«l $ nfc4 - 7 $ y- 5-y^ 
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3 , _ 7 . y _ 3 ' -O, 4' 

3 , _ T ^ K _3' -^**V-2* -O, 4' 
3' - y v? K — 5 ' -O-ter t — 

^^^^.2' -o, 4' -c-t + y-y- 6 W 

3 ,_ T ^ K _ 3 '-7 : ^^^-5'-0- (4, 4'-** h^S'M^*' 
) _ 2 '-0, 4 '- C- * ^ y>- 5 fA'V V c Jy. RtJ«, 

3 .-T^y-3'-m^5'-0- (4, 4'-^ nes^y^* 



^ ~ ^ v- y ^ - 3 ' - 
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1 1 . -fl£5t (la) 




(la) 



4 « 2 - 1 K n t° 'J $: v 5 :/ - 1 - £r ^1" 

(a») 

j^Siifc 1^16 i(D7/^/i-ftS, 
I, 

^it i ^le^roT/v^/HTtt^HfcT^ ; 

1 2 . If #if 1 1 KlftWT, 6 - T ^ / 7 V >- 9 -</^» (f 
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7 ,^, Jy - 9 -^*, 2, 6-^7^7'jy-9-^H. 2- 

^i^fc2-7>;;-6-^^!)^-9-^n> 2 -r ^ y - 6 
^yij y_ 9 - ^zi'i, 7 ^ y **s«»^*o«tsi*^«si*^ 2 _T 

6-7;;-2-^nu7>jy-9-^H> 6-7^ - 2-7/Vto 

2, b^V^yy-9->f/Vl, 2, 6- 

^ BP yj,y. 9 ->f^ 6 -*JV*7 h?V 9 ~^^S> 2- 

^ y _ 4 _ T * y - i , 2- S*fc Kd t°U 5 1 --f A'* 0f**> 

i/b^^^s) t ^ y i/^ii^irossit^i $ tLfc 2 — ^"^f" 

y _ 4 _ T c y - i , 2-i?t Kotf!) ; ;^>"l --f 2 V 

_ 4 _ T ^y-5-7^^P- 1. 2-^t Knfy^^^-l-^^ 

r 5 y £^t^st^^^f*ii£^^^^^ fe 2-^y-4-7^y-5 

._ 7/V2hn _ ! 3 v^y-l-f^^ 4 - T ^ y - 2 

y_ 5 _y a n - 1 , 2 - v> 1 K a t° U $ v 5 V - 1 - ^ > 2- 

2-*t Fntl^^-l-^H, 2- 
^ y _ 4 _ y Y - 1 , 2-^tKPfyv^-l ->f 2 

y_ 4 _ t Kp*v-- 1 , 2-^tFnfHv?y-l-^H(t 

2 -i?t Kef!) $ v^- 1 -'f/H (-ffcfr^ ^* x 4 -T 

^y_ 5 _y^;W-2-^^y-l, 2-^KDfH^-l-^ 1 ' 
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2 _ t Kot°y 5: 1 -'f^S, V h i/^^Ss 2 - y — 5 - 

^ 4 W ;UT ^ 7 - 1 , 2 - t K n fc° JJ 5 ^ - 1 - A- 
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